MuHHCTEpPCTBO HAYKH U BbIcLIero oopa3osanusi PO
DenepanbHOE roCyJapCcTBeHHOE 0K0I:KeTHOE 00pa30oBaTe/IbHOE YUpPeKIeHNEe
BbICIIET0 00Pa30BaAHUA
«HanuoHanbHBIN HccIeI0BaTeIbCKUN yHUBepcuTeT « MIU»

Hanpasienue noaroroBku/cnenuanbHocTh: 13.03.01 Tensio3HepreTuka v TeMJI0TeXHHKA
HaumenoBanue o0pa3zoBare/ibHOI nporpamMmmbl: TenjiodHepreTuka u TeMJIOTEXHUKA
YpoBeHb 00pa3oBaHusi: BbiciIee 00pa3oBaHue - faKkajaBpuaT

®opma o0yuenusi: Ounas

Pabouass nporpaMma QM CHUILIHHBI
SHEPI'ETUKA NPOMBIIINJIEHHBIX HPEJAIIPUATUNU

biaok:

Baok 1 «/Iucuuniunsl (MoxyJim)»

Yactb 00pa3oBaTesbHOM
NPOrpamMMblI:

Yacrsb, popmMupyeMasi y4acTHUKAMHU 00pa30BaTeIbHBIX OTHOIIEHUIH

Ne IMCHUIIJIMHBI 0 YYeOHOMY
IJIaHy:

b1.4.01.18

TpynoeMKOCTh B 3a4eTHBIX
eIMHULAX:

7 cemecTp - 4;

Yacos (Bcero) no yueoHomy
IJIAHY:

144 yaca

Jexknun

7 cemecTtp - 32 yaca;

HpaKTuquKne 3aHATHA

7 cemecTp - 32 yaca;

JlabopaTopHbie pa6oThI

He NMPeyCMOTPEeHO YUeOHbIM IIAHOM

KoncyabTanum

7 cemecTp - 2 yaca;

CamocrosiTesibHasi padoTa

7 cemectp - 77,5 yaca;

B ToM unciae Ha KII/KP

He MPeyCMOTPEHO YUeOHBIM MJIAHOM

HNnasi koHTaKkTHas padoTa

MPOBOJIUTCHA B paMKaX 4YaCoB ay/IUTOPHbIX 3aHSATHH

BKJIIOYasi:
KontpoabsHas padora

IIpome:kyTouHast aTTecTALUS:

IK3aMeH

7 cemectp - 0,5 yaca;
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1. EJIX 1 3AJAYHN OCBOEHMUSA JUCIIUITJIMHbI

Heﬂb OCBOCHMSI JUCHMILJIMHBI:

IPEANPUATHAX HA IPUMEPE YEPHOU METAILIIYPrUH.

3agaun AMCHMIIINHBI

COCTOUT B HM3YUCHHUHU DOHCPICTHKM Ha IIPOMBIIIICHHBIX

- U3yYEHHUE OCHOB YHEPIreTUYECKON CTPYKTYPBI IPOMBIIIJIEHHBIX PEAIPUITHUH;
- IpUOOpeTeHNe 3HAHNH JUIsl BBITIOJIHEHUS PaCUETHBIX UCCIIE0BAaHUM SHEPrOEMKOCTH;
- U3yYEHHUE KOHCTPYKLUH IPOMBIIIICHHBIX YCTAHOBOK Ha IPUMEPE METAJUTYPIrHUECKONW OTPACIIH.

dopmupyembie y 00yJaronierocs KOMNeTeHIUH U 3alJIaHUPOBAHHBIC Pe3yJbTaThl 00yYeHHs TI0
JUCIUIINHE, COOTHECEHHBIE C HHAMKATOPAMH J0CTUKEHUs KOMIIETeHINIi:

Koa n HaumMeHoBaHue
KOMIIEeTeHIIUH

Koa u HamMeHOBaHHe
HHAUKATOPA JOCTUKEHUSI
KOMIIeTeHIMH

3annaHupoBaHHbIE Pe3yJbTATHI 00y4eHUs

[IK-1 Cnocoben
y4acTBOBaTh B IPOEKTHO-
KOHCTPYKTOPCKOU
NesITeIbHOCTH B cdepe
TEIJIOPHEPTETUKH U
TEIIOTEXHUKH

NJ1-3nk-1 3HaeT yCTPOMCTBO,
NPUHIUI pabOThl U IPUHUMAET
000CHOBAHHBIE TEXHUUECKHE
peleHus TPy pa3padboTKe
CXEM /I KOHCTPYKITHHA
HEPTreTUYECKOTO
000pyI0BaHUs

3HATh:
- 0COOCHHOCTH U CBOWCTBA
KOHCTPYKIIMOHHBIX MaTepHanax
(METALTNYECKUX, MUHEPAJIbHBIX,
OTHEYIIOPHBIX, TEIJIOU30JISIIMOHHBIX,
CTPOUTEJIbHBIX ), IPUMEHSAEMBIX IIPU
COOPY>KEHUH METAJUTYPrHUCCKUX
arperaros;

- BUJIbl OCHOBHBIX JHEPIreTHUECKUX
pecypcoB, TOTPeOIsIEMbIX YCTAHOBKAMH B
METAJUTYPrHYECKON IPOMBIIIJICHHOCTH.

YMETB:

- BBIIIOJIHATD PACUETHI 10 OCHOBHBIM
TEXHOJIOTMYECKUM arperaram
METaJUTyPTH4€CKON IMPOMBIIIJIEHHOCTH.

[TK-1 Cnocoben
y4acCTBOBAaTh B MPOEKTHO-
KOHCTPYKTOPCKOU
JesTeNIbHOCTH B chepe
TETUTOOHEPTETUKH U
TETUIOTEXHUKH

N-4mx-1 [leMoHCTpHpYeET
3HAHHE OCHOBHBIX
NEePCIIEKTUBHBIX TEXHOJIOTHIA
DHEPreTUKU U MIPUMEHSIET UX
JUJ1s1 BBIOOpa 1 000CHOBaHUS
TEXHUYECKHUX PEIICHUI

3HATh:
- IpaBUJIa BEIOOPA KOHCTPYKIIMOHHBIX
MaTepuasIoB B 00JIaCTH
BBICOKOTEMIIEPATYPHOTO
TETJI0PHEPTETHYECKOTO U IKOJIOTUYECKOTO
000py1I0BaHUs, OCHOBHBIE AJIEMEHTHI
KOHCTPYKIIUH YCTAaHOBKHU U MpaBUIIa UX
pacuera, H3rOTOBJICHHUS U MCIIOIh30BaHUS.

YMETB:
- paccUMTBIBaTh NOTpeOIeHne

DHEPrETUYECKUX PECYPCOB
paccMaTpUBaEMbIX TEXHOJIOIMYECKUX
YCTaHOBOK METaJULyprHY€CKOU
IIPOMBIIITICHHOCTH.

2. MECTO JUCIUILIMHBI B CTPYKTYPE OBPA30OBATEJBHOM ITPOT'PAMMBI BO

I[I/ICI_II/IH.III/IH& OTHOCUTCSI K OCHOBHOM HpO(l)eCCHOHaHBHOIZ O6p330BaTeHLHOﬁ nporpaMmme

Tenn O3HECPIreTUKa MW TCINNIOTCXHUKA

(mamee —

OI1OI),

HampaBiaeHus noaroroBkn 13.03.01

TCHJ'IOI)Hepl"CTI/IKa " TCIVIOTCXHHUKA, YPOBCHb 06pa3OBaHI/I}IZ BBICIIICC O6p8.30BaHI/Ie - 6aKaJ'IaBpI/IaT.

bazupyercs Ha ypoBHE cpeaHero oomero oopa3oBaHusI.




P€3y.HBTaTI>I O6y‘ICHI/ISI, MOJIYYCHHBIC ITPU OCBOCHHUU NAUCIIUIIIINHBI, HCO6XOI[I/IMBI IMPpU BBIITOJHCHHUHU
BBITTYCKHOM KBJIM(PUKAIIMOHHON pabOTHI.



3. CTPYKTYPA U COAEPKAHUE JUCHUIIJINHbI

3.1 CTpyKTypa THCHUNIHHBI
OO01as TpyJI0eMKOCTh JUCHUTUTMHBI COCTABIISIET 4 3a4eTHBIX eMuHUIIbI, 144 yaca.

PacnpenencHue TpyoeMKocTH pasjena (B 4acax) Mo BHUIAM YIeOHOH paboThI

Pasesb1/TeMbl 8| a
Ne JTUCIUTUTAHBL/ (D OPMBI § % § KonrakTHas pa6ora cp CopneprkaHue caMOCTOSTENTFHON paboThl/
/i IPOMEXYTOTHOM o &| 3 Koncyubraums UKP PaGora s | LOATOTOBKA K METONYECKUE YKa3aHHsI
aTTeCTAINH 8| © | Jlex JIab | Ip — - VKK | TK A CeMECTDE aTTeCTalluu
/M P /KOHTPOJTB
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 Kpatkas uctopus 8 7 2 - 2 - - - - - 4 - Camocmoamenvnoe uzyuenue
1.1 Bsenenue 4 1 - 1 - - - - - 2 - meopemuueckozo mamepuana: VIzyuenue
1.2 TexHOIOrHYeCKas 4 1 - 1 - - - - - 2 - JIONOJIHUTENILHOTO MaTepuaia o pas3ieny
cxeMma H3yuenue mamepuanog iumepamypnolx
METaLTypru4ecKkoro UCIOYHUKOB:
MPOU3BOJICTBA [1], 10-25
[3], 5-10
2 WcToyankn 2HEPTUU 6 2 - 2 - - - - - 2 - CamocmoamensHoe usyuenue
2.1 OCHOBHEBIE BHAJIBI 6 2 - 2 - - - - - 2 - meopemuuecko2o mamepuana: Nzyuenue
SHEPTreTHUECKUX MaTepHaa Imo pasieiy
pecypcoB Ilo0zomoeka K meKyuiemy KOHmMPOJIio:
[ToBTOpEeHNE MaTepHaa 1Mo pa3faeny
3 DJIEeKTPOIHEPTHA B 6 2 - 2 - - - - - 2 - Ilo0zomoeka K npaKmuuecKum 3aHAMUAM:
METaUTypruu W3y4yenue marepuaina 1o paaeny
3.1 OcHOBHBIE 6 2 - 2 - - - - - 2 - CamocmoamensHoe usyuenue
TEXHOJIOTHYECKHE meopemuyueckoz0 mamepuana: zyuenue
0COOEHHOCTH, JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
MPOLIECCHI U Ilo020mo6Ka K KORMPOIbHOU padome:
obopynoBanue W3y4yeHnue marepuaiioB 10 paszienny
MPUMEHSIOIIUE Ilodzomoeka K meKyuiemy KOHmMPOJiio:
JJIEKTPOIHEPTHIO Ha [ToBTOpEHNEe MaTepuaa o pasziery
npuMepe H3yuenue mamepuanog iumepamyprbix
METAJUTYPrHYECKUX UCIOYHUKOB:
arperaToB [3], 25-30
4 CpaBHeHue 6 2 - 2 - - - - - 2 - 1lo020mo6Ka K nPAKMU4eCKuM 3aHAMUAM:
HWCTOYHUKOB YHEPTUU W3yyenue matepuana no pazzaeny "JlomeHHoe
4.1 OcCHOBHbIE TapaMeTpbl 6 2 - 2 - - - - - 2 - MPOU3BOJCTBO"

JJIs1 CpaBHCHUSA

Iloozomoeka K MmMeKyuiemy KOonmpaoJiio:
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9HEPrOPECypPCOB.

[ToBTOpeHue Marepuaia no paszaeiny "JlomeHHoe
IIPOU3BOJICTBO"

5 ChIpbE 1 MaTEepPHAIIBI Camocmoamenvnoe uzyuenue
5.1 MecTopoxaeHus meopemuueckozo mamepuana: Vzyuenue
JKEJIe3HOU PyAbI U Mmarepuana 1o paszaerny "IIponsBoacTso cramm”
KOKCYFOIITUXCS YTIIeH, H3yuenue mamepuanog numepamypHsix
TEXHOJIOTHH UCHOYHUKOB:
MOJATOTOBKH [3], 208-210
KEIIE30PYTHOTO CHIPHS:
npobienue,
COpPTHPOBKA,
oboraricHue,
yCpeaHeHue,
OKYCKOBaHHE,
¢oTanus,
arioMmepanus,
OKOMKOBaHHE.
6 Arnomepanus u Ilo020mo6Ka K npaKmuuecKum 3aHAmuim:
OKOMKOBaHHE W3yuenue marepuana no paszaeny "PaznuBka
6.1 OcHOBHOE cTaian" MOATOTOBKA K BBHIIIOJTHEHHUIO 3aJJaHUI Ha
00opynoBaHUE U MPAKTUIECKUX 3aHATUIX
moTpebIsieMbie H3yuenue mamepuanog 1umepamypHsix
PeCypcHI B Tporieccax UCHOYHUKOB:
arJioMepaniy u [1], 185-190
OKOMKOBAHHUS
7 Kokcoxummueckoe CamocmoamensHoe usyuenue
MIPOU3BOJICTBO meopemuueckozo mamepuana: VIzyienue
7.1 | TexHomorusi, mMpoOIECCHI JIOMOJIHUTENILHOTO MaTepuaia o pasieny
u 000pynoBaHuUs "Harpes metamna"
KOKCOXHUMHYECKOTO
MIPOM3BOJICTBA
8 JlomenHnoe Ilod20moeka K nPAKMUYECKUM 3GHAMUAM:
MTPOU3BOJICTBO Nzydenne matepuana no pazaeny "O6paboTka
8.1 TexHoorus, NpoIecchl MeTalliia JaBlieHueM"
1 000pyIOBaHHE Camocmoamenvnoe uzyuenue
JIOMEHHOT'O meopemuuecko20 mamepuana: zyuenue
MIPOU3BOJICTBA JIOTIOTHUTEIHHOTO MaTepralia 0 pa3ery
9 IIpousBoacTBO cTaIN Ilo020mo6Ka K meKyuiemy KOHmpoJiio:
9.1 | TexHONOTHs, MPOLECCHI [ToBTOpeHue MaTepuaa 1mo pasaety
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1 000pyaOBaHUE
CTaNCTIaBUIIbHBIX
HPOIIECCOB

" AbTepHATUBHBIE TEXHOJIOTHUH MMPOU3BOJICTBA
meTasa"

Camocmoamenbroe uzyueHue
meopemuyeckozo mamepuana: VI3yaenne
JIOTIONTHUTEIHHOTO MaTepraa 1o pasaerry

" ATbTepHATHBHBIC TEXHOJOTHH MIPON3BOICTBA
Mertaia"

H3yuenue mamepuanos iumepamypHbix
UCHOYHUKO8:

[1], 190-200
[3], 289-291

10

JoBoaka u pa3znuBka
cTanu

Camocmosamenbroe uzyueHnue
meopemuuecKo2o mamepuaia. I/IsyquMe

10.1

OcHoBHOE
obopynoBanue
BHETIEYHOH 00paboTKH
U pa3JIuBKH CTaJIH

JOIOITHUTENBEHOTO MaTepyaa o pasieny
"Mertamtyprudeckue nuiaku"

H3yuenue mamepuanog 1umepamypHsix
UCHOYHUKOG:

[1], 206-250

11

Harpes mertanna

N

CamocmoamenbHoe usyueHnue

111

Hal"peBaTeJ'IBHLIC ncuyun
MMPOKAaTHOI'O
MNpOU3BOJACTBA U
HUCTOYHHKH SHCPIUHU

meopemuueckozo mamepuana: V3yuenue
JOTIOJTHATEIEHOTO MaTepHalia 1o pasueiy
"TepmooOpadoTKa MeTaLIOB"

H3yuenue mamepuanog iumepamypHsix
UCHMOYHUKOG:

[1], 175-185
[3], 250-256

12

O0paboTka MeTasuIa
JIaBJICHHEM

121

TexHonorus u
obopynoBanue
OCHOBHBIX TIPOIECCOB
00paboTKH JaBICHHEM

Ilo020mo8Ka K npaKkmu4eckum 3auamusm:
N3yueHnue marepuana no pasueny
"ITpou3BOACTBO TPYO ¥ JHCTA C MOKPHITHEM"
MOJITOTOBKA K BBITIOJIHEHHUIO 33/JaHU#l HA
MPAKTHYECKUX 3aHIATHUIX

Ilod2omogxa K mexkyuiemy KOHmMpOJiio:
[ToBTOpEHNe MaTepuaa Mo pasziety
"ITponsBoxacTBO TPYO M IUCTA C MOKPHITHEM"
Camocmoamenvhoe usyuenue
meopemuyieckoz0 mamepuana: Vzydenue
JIOTIOJTHUTEJIBHOTO MaTepHaa o pasjieny
"IIpou3BoACTBO TPYO ¥ JHCTA C MOKPHITHEM"
Iloozomoexa kypcosoii padomoui: Kypcosas
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paborta npezacTaBieHa B BUAE KPYIHOH 3a1auu
1o y4eOHOMY KelCy, OXBaThIBaIOIICH
HECKOJIBKO PAaCUETHBIX BOIIPOCOB M BBIOOD
BapHaHTa IPOEKTHOro pemenus. [Ipumep
3a[laHHs:

Hzyuenue mamepuanog 1umepamypHsix
UCMOYUHUKOG:

[3], 52-60
[4], 56-60

13 OHEpProeMKoCTh CamocmoamensHnoe usyuenue
13.1 Meronnka meopemuueckozo mamepuana: Vzyuenue
OTpe/IeIeHUs TIOIHOM JIOTIONTHUTEIBHOTO MaTepraa 1o pasaery
SHEPTOEeMKOCTHU Ha "llBeTHas meTammyprus"
IIpUMepe IPOU3BOJICTBA I10020mogKa K npaKmuueckum 3auAmMuam:
TPyOBI U3 Nzyyenne matepuana mo pazaeny "LiBeTHast
rOpsiYeKaTaHHOTO MeTaJUTyprus" MOATOTOBKA K BBHIIIOJIHEHHUIO
MeTana 3a7aHUi Ha IPAKTHIECKUX 3aHATHIX
14 AJbTepHAaTHBHbIE Iloozomogka domauinezo 3adanua:
TEXHOJIOTHH [ToaroroBka KOMaIIHETO 3a1aHUS HAIIPaBICHA
MPOU3BOJICTBA META/LIA Ha OTPaOOTKY YMEHUH pelIeHus
141 [pumepsr npodeccnoHABHBIX 3a/1a4. JlomalHee 3agaHue
BHEJIOMEHHOTO BBIJJAETCS CTY/ICHTaM I10 U3y4EHHOMY B pasJielie
BOCCTAHOBJICHUSI "TepmoobpaboTka MeTaIIOB" MaTepuany.
JKenesa, J1OTIOTHUTEIBHO CTYICHTY HEOOX0AUMO
CTaJIeTIaBIIIbHBIE W3Y4YUTH JIUTEPATYPy U pa3odparh NprUMepsbI
arperarbl BBITTOJIHEHHS TTOTOOHBIX 3agaHui. [IpoBepka
HEINPepbIBHOTO JIOMAIITHETO 3a/1aHUsI IPOBOAUTCS IO

JNIEUCTBUS U TUTECHHO-
MPOKATHbIE KOMILIEKChI

MIPECTaBICHHBIM TUCHBMEHHBIM paboTaM.
110020mogKa K NpaKmuuecKum 3aHAMuaM:
N3y4yenne marepuasa 1o pasaeny
"TepMmooOpabOTKa METAIUIOB" IOATOTOBKA K
BBITIOJTHEHHIO 33/IaHUH HA MPaKTHYECKUX
3aHATHAX

Camocmoamenvroe usyuenue
meopemuueckozo manepuana: Nzydenve
JIOTIONTHUTEIHHOTO MaTepraia 1o pasaery
"TepmooOpaboTKa MeTaIOB"

H3yuenue mamepuanos 1umepanmypHsix
UCMOYHUKOG:




[2], 2-6
[3], 85-90

15 IIBeTHAs MeTaTyprus 8 2 - 2 - 4 - Ilod20mogKa K npaKmu4ecKum 3aHAMUAM:
151 OcHoBHBIE 8 2 - 2 - 4 - W3y4yenune marepuana o paszaeny "LiBerHas
TEXHOJIOTHYECKHE METaILTYprus” MOATrOTOBKA K BHIIOJIHEHUIO
OTIepaIiy IPH 3a7aHUH Ha IPAKTHIECKUX 3aHATHIX
MPOU3BOJICTBE MEIH Camocmoamenvroe usyuenue
meopemuyueckoz0 mamepuana: Vzyaeane
JIOTIOTHUTENBHOTO MaTepHaia o pa3zieiny
"liBeTHas MeTamryprus"”
H3yuenue mamepuanog iumepamypHyLx
UCHMOYHUKOG:
[1], 205-230
16 TepmooOpaboTka 8 2 - 2 - 4 - Ilo0z0mogKa K meKyuiemy KOHmMpoiio:
METaJJIOB IToBTOpEeHNE MaTepuana o pasiery
16.1 OcHoBHBIE 8 2 - 2 - 4 - "TepmoobpaboTka MeTaioB"
TEXHOJIOTHYECKHE Camocmoamenvroe usyuenue
olepanyy npu meopemuyueckozo mamepuana: Vzyaenne
MPOU3BOJICTBE HUKEISA U JIOTIOTHUTENBHOTO MaTepHaa o pa3zieiny
AIFOMHHHS "TepmoobpaboTka MeTaIoB"
H3yuenue mamepuanog 1umepamypnbix
UCIOYHUKOB:
[1], 235-240
[3], 215-220
Ox3aMeH 36.0 - - - 0.5 - 335
Bcero 3a cemecTp 144.0 32 - 32 0.5 44 335
Hroro 3a cemecTp 144.0 32 - 32 2 - 0.5 775

IIpumeuanue: Jlex — nexunu; JIab — naboparopHsie padoTsl; [Ip — npaktuueckue 3ansatust; KIIP — aynuTopHble KOHCYIBTALUU IO KYPCOBBIM
npoektam/padboram; MKKII — unanBu1yanpHble KOHCYIBTAIMH 110 KYpCOBBIM ITpoekTaM/padoram; I'K- rpynnoBsie KOHCYIbTAIMK 110 pa3jienam
mucuuruinHel; CP — camocrostenbHas padorta crynenta; UKP — nnas konraktHas padota; TK — Texymmii KoHTposb; [TA — npomexyrouHas
aTTecTanus




3.2 KpaTkoe coaep:kaHue pa3iejioB
1. Kpamxasa ucmopus

1.1. BBenenue
Hcropust MeTaiypruu.

1.2. TexHonornyeckas cxema MCTAJLUTYPIU4CCKOro MpoOu3BOACTBA
TexHomorndeckas cxema MMPOU3BOJACTBA IOJIHOI'O MCTAJUIYPru4eCKoro mnukiJa, 00BEMBI
IMPpOU3BOJICTBA B Poccun u B MHpPE.

2. Ucmounuxu JHepzuu

2.1. OcHOBHBIE BH/Ibl SHEPTETUUYECKUX PECYPCOB
[TpuponHsIii raz, uIKOe TOIUIMBO U TBEPJIOE TOIINBO, BOP B MeTanmypruu.

3. Dnekmpodnep2us 8 Memaiyp2uu

3.1. OcHOBHBIE TEXHOJIOTHYECKHE OCOOCHHOCTH, MPOIECCHl U 000PYI0BaHUE IPUMEHSIOIIIE
AJIEKTPOIHEPTHIO Ha IPUMEPE METAILTYPrHUECKUX arperaTtoB

OCHOBHBIE TEXHOJIOTHUECKHE OCOOCHHOCTH, TIPOLECCHl M O00OpYyAOBaHME INPUMEHSIOLINE
AJIEKTPOIHEPTUIO HAa IPUMEPE METAITYPTHUECKHX arperaToB.

4. CDCZ@H@HM@ UCNMOYHRUKOB dHep2uu

4.1. OcHOBHBIE TapaMeTPHI JJIsl CPABHEHHUST SJHEPTOPECYPCOB.

Kpurepnu u mokasarenu, Mo3BOJISIONINE CPABHUBATH Pa3IMYHbIE SHEPrOPECypChl ISl BEIOOPA,
HanOosee TMOAXOSIIEr0 Il COOTBETCTBYIOMIEH TEXHOJIOTMH W CpaBHEHUS 3(deKTHBHOCTH
Ppa3IU4YHOro 00OpYyI0BAHUS.

5. Coipbé u mamepuanwi

5.1. MecTopokaeHU KEJIE3HON PY/Ibl U KOKCYIOIIMUXCS YIJI€d, TEXHOJIOTHUH MOJATOTOBKH
JKEJIe30PYTHOTO CHIPhS: IpOoOJIeHrne, COPTUPOBKA, O0OTallleHe, yCPEIHEeHNEe, OKYCKOBaHUE,
¢oTtanus, arimoMepanus, OKOMKOBaHHE.

MecTopoxaeHUST KEJIEe3HOM pyAbl W KOKCYIOIIMXCA YIJIEH, TEXHOJOTUH IOATOTOBKH
JKEJIe30PYTHOTO CBIPbS: JIpOOJIEHHE, COPTUPOBKA, OOOTalleHHe, YCpEeIHEHUE, OKYCKOBAaHUE,
doTamus, armoMepanus, OKOMKOBAHHE..

6. A2nomepauus u OKOMKO8aHue

6.1. OcHoBHOE 000pyZ0BaHUE U MOTPeOIsIEeMbIe PECYpChI B TIpOIleccax arjJoMepaluu 1
OKOMKOBaHUs

OcHOBHOE 00OpyHOBaHME U TOTpeOisieMble pecypchl B Ipolieccax arjioMepaluu |
OKOMKOBAaHMUsI.

7. Koxcoxumuuecxoe I’IDOMS’(?O()CWI@O

7.1. TexHonorusi, mporecchl ¥ 000pyAOBaHUS KOKCOXUMUUYECKOTO MPOU3BOJICTBA
[ToaroToBka KOKCYIOIIMXCSl yIJIed, KOKCOBBIE OaTaped M Me4yH, YCTAHOBKU TYILEHHsS KOKCa.
MartepuanbHble U TETJIOBbIE OaJaHCHI..
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8. lomennoe npous*eodcmeo

8.1. Texnonorus, npoueccs 1 000py10BaHUE JOMEHHOTO IPOU3BOJICTBA
JloMeHHass Te4Yb, OCHOBHBIE XMMHUYECKHE PpEaKIUH MaTepUalbHbI M TEIUIOBOW OasiaHCHI,
KayIepbl JOMEHHBIX IeYel U Ap. BCIIOMOraTesibHOEe 000pyI0BAHUE. .

9. Ilpouszsodcmeo cmaiu

9.1. TexHonorus, Mpoueccsl 1 000pyI0BaHUE CTATEIUIABUIIBHBIX IIPOIIECCOB
MapTteH, KUCIOPOJIHBII KOHBEpPTEP, JIEKTPOAYTrOBbIE MEUYHM, OCHOBHBIE XUMHUYECKUE PEaAKIMHU
MaTepuaibHBIA U TEIIOBOW OallaHChl. ATperarbl U CrocoObl JOBOJKHU CTAJIH..

10. Jlosooka u paznueka cmaiu

10.1. OcHoBHOE 000pYyI0BaHUE BHEMEUHOI 00paOOTKH U Pa3IUBKU CTAN

Bakyymartopsl, arperaThl JOBOJKH CTalld, ME€Yb-KOBII, PAa3jMBKA B OJIFOMBI, CIUTKH, CIISOBI,
COpPTOBBIE 3aroTOBKH, CIIOCOOBI MEPUOAMYECKON M MAIIMHBI HENPEepPhIBHOW pAa3IMBKH CTaNH,
arperarsl JIUThs Ha MPOQIIIb OJIM3KUHN K KOHCUHOMY TPOIYKTY..

11. Hacpes memanna

11.1. HarpeBaTesbHble MeYU MPOKATHOTO MPOU3BOJICTBA U UICTOYHUKH 3HEPTUU

OcHoBHBbIE IpauKH HarpeBa, TEXHOJIOIMH, IIPOLECCHl U 000pYyJOBaHUE (TOJIKATEIbHbIE TEYH,
€Yy C IIararoluMH OajdKkaMu U MOJ0M, KOJbLIEBbIE U CEKIIMOHHBIE IE€YH, APYroe 00opy10BaHUE
HarpeBaTelbHbIX Neueil). IcTouHuKN 3Hepruu HarpeBaTeNbHbIX Y4aCTKOB..

12. Obpabomka memania oasieHuem

12.1. Texnonorus u 000pyI0BaHNUE OCHOBHBIX MPOIIECCOB 0OPAOOTKH JAaBICHUEM
TexHomorust, Mporeccsl U 000pPy0BAHUE MPOKATHOTO MPOU3BOACTBA (JIUCTOBBIE M COPTOBBIC
CTaHbl, 00kaTHe, HAKJIEM U TIp.)..

13. Dnepzoemkocmo

13.1. Metoauka onpeaeneHus IOTHONW YHEPTOEMKOCTH Ha MIPUMeEpPe POU3BOICTBA TPYOBI U3
ropsiueKkaTaHHOr0 MeTaJljia
Metonuka ompeneNeHrs MOJIHOM SHEProeMKOCTH Ha TpPUMEpe IMPOU3BOJICTBA TPYOBI W3
ropsiYeKaTaHHOI0 MeTaslja.

14. AnbmepnamusHvie mexmoio2uu npouaeodcmea memanna

14.1. IIpumepsl BHEAOMEHHOTO BOCCTAHOBIICHHUS KeEJ€3a, CTAICIIABUIIBHBIE arperaThl
HEIPEPBIBHOIO JEHUCTBUS U JIMNTEHHO-IIPOKATHBIE KOMILIEKCBI

[Tponieccel TBEpAOGDA3HOro M KUAKO(A3HOTO BOCCTAHOBIEHMS JKele3a U3 pyll, Ha MpHUMEpe
POMEJIT, Muapekc u ap. CraneriaBuibHble arperaTsl HENPEPHIBHOTO ACUCTBUSI, HETIPEPHIBHBIE
JUTEHHO-TIPOKATHBIE KOMIIJIEKCHI..

15. Ileemnas memannypaus

15.1. OcHOBHBIE TEXHOJIIOTUYECKUE ONEPALIMU TP MPOU3BOJICTBE MEAU
TexHoorHs, IpoIecChl U 000PYA0BaHHE TPOU3BOJICTBA MEIH. .
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16. Tepmoobpabomxa memainos

16.1. OcHOBHBIE TEXHOJIOTMYECKUE ONIEPALIMU NP IPOU3BOACTBE HUKEIIS U aTFOMUHHUSA
TexHoJOoTHs, IPOIECCHl U 000PYAOBAaHHUE TPOU3BOICTBA ATFOMUHHS U HUKEJIS. .

3.3. Tembl NpaKTHYECKUX 3AHATHI
1. TernoBoii GaaHC KOKCOXMMHUYECKOM Oarapeu;
2. Pacy€t KOHCTPYKTHUBHBIX ITapaMETPOB UHIYKIIMOHHOH TeUu;
3. Pacuér narpeBartenbHOM 1euyu (TEMJIOBOM OallaHC);
4. Pacu€Tt KOHCTPYKTUBHBIX MapaMETPOB AJIEKTPOIYTOBOM MeUH;
5. Pacuér rabapuToB U TEIIOBOTO OayiaHca KOHBEPTEpPa;
6. Pacuér rabapuTHBIX pa3MepoB JOMEHHOMU €YU
7. Pacuér mHayKTOpA ISl HAarpeBa MeTajuia.

3.4. Tembl 1a60paTOPHBIX PadoT
HE MPEyCMOTPEHO

3.5 KoncyabTauuu

©CoNo~wWNE

11.
12.

13.
14.
15.
16.

[ pynnosvie koncyaomauuu no pazoeiam oucyuniunol (I'K)

OO6cyxeHue maTepuanos 1o keiicam pasaena "Kparkas ucropus”
OO6cyxenue MaTepuanoB 1o keiicam pasaena "l[logroroska pyabt"”
OO0cyxaeHnre MaTepualioB Mo keiicam paszaena "Kokcoxumuyeckoe mporu3BoACTBO"
OO6cyxenre MaTepuanoB Mo keiicam pasaena "J[omeHHOe TPOU3BOJACTBO"
OO6cyxxnenne MaTepralioB 1o keiicam pasaena "l[IpousBoactso cranu"
OO6cyxeHre maTepuaioB Mo keiicam pasaena "PaznuBka cranu”
OO6cyxxnenne MaTepualioB 1o kKeiicam pasjaena "Harpes meramna"
OO6cyxaeHue MatepuaioB o keiicam paszzena "OOpaboTka MeTasuia 1aBiaeHreM"
OOcyxneHue MarepualioB IO KeiicaM pasnena "AJbTEpHATUBHBIE TEXHOJOTUHU
MPOU3BOJICTBA MeTasuia"
OO6cyxxnenre MaTepralioB 1o Keiicam pasjaena "MeTtamypruyeckue nuiaky'
OO6cyxaeHue MarepuaioB o keiicam paszzaena "TepmooOpaboTka meTamioB"
OO6cyxneHne MarepualoB 1o Kedcam pasgena "[Ipou3BoactBo Tpyd U JucTa C
MOKpbITHEM"
OO6cyxnenne maTepuanos 1o keiicam pazaena "l{BeTHast metamnyprus”
OO6cyxaeHne MarepuaioB o keiicam paszzaena "TepmooOpaboTka meTamioB"
O6cyxnenne maTepuanos 1o keiicam pazaena "l{BeTHast metammyprus”
Ob6cyxaeHne MatepuaioB o kelicam paszzaena "TepmooOpaboTka MeTamioB"
Texywuii konmpons (TK)

KoHcynpTanum HampaBieHbl HA TONy4YeHUE MHAUBHIYATLHOTO 3aJaHUs 7S BHIMOTHCHHS
KOHTPOJIBHBIX MEPOTIPUATHH 110 pazaeny "TepmoobpaboTka MeTanioB"

3.6 TemaTnka KypcOBBIX POEKTOB/KYPCOBBIX padoT
KypcoBoii mpoekT/ paboTa He MPEAyCMOTPEHBI
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3.7. CooTBeTCTBHE Pa3/1eJiOB IHCHHMILIMHBI U opMu

YEMBIX B HUX KOMIIeTeHI Uil

3amiaHupPOBaHHbIE PE3YJIbTATHI

Howmep pasznena auciiuiuinHbl (B COOTBETCTBUU C 11.3.1)

O11eHOYHOE CPEICTBO

00y4YeHUs IO TUCITUTLINHE Kozt 112/3|4|5|6|7|8[9|10|11 12|13 |14 (15|16 | (Tum 1 HAUMEHOBaHUE)
(B COOTBETCTBHH C pazzuesiom 1) HHMKATOPOB

3HaTh:
BU/IbI OCHOBHBIX SHEPTreTHUYECKHUX KonTponbhas
peCypCoB, TOTPEOIIIEMBIX VT-3mc I O O B pabota/KM-1 Bompocsr
YCTaHOBKAMH B METaJNTyprU4ecKOn 0 JICKIIUOHHBIM
POMBIIIIICHHOCTH MarepHagam
0COOCHHOCTH M CBOMCTBA KonTtponpHas
KOHCTPYKIIMOHHBIX MaTepHaiax pabota/KM-2
(MeTayIMYeCKuX, MUHEPAIbHBIX, «Borpocs! o
OTHEYITOPHBIX, TETUIOU3OJIAIHOHHBIX, | MJI-3mk-1 + |+ |+ |+ + JIEKIIMOHHBIM
CTPOUTEINBHBIX ), IPUMEHSIEMBIX MPU MaTepuazam»
COOPYKEHHH METAJUTYPrHUECKUX
arperaron
MpaBujIa BEIOOPA KOHCTPYKIIMOHHBIX KontponbsHas
MaTepHaoB B 001acTH pabora/KM-3 Pemenue
BBICOKOTEMIIEPATYPHOTO NPaKTUYECKHUX 3a/1a4
TEIUIO3HEPreTUYECKOro U V-4t el s +
HKOJIOTMUECKOT0 000py10BaHUS,
OCHOBHBIE JIEMEHTHI KOHCTPYKIIHI
YCTaHOBKH M MIPAaBHJIA UX pacyera,
M3TOTOBJICHHSI U MCTIOJIb30BaHMS
Ymersb:
BBINOJIHATB PACUYEThI IO OCHOBHBIM KonTtponbHas
TEXHOJIOTHECKHM arperaram V-3 clelelel sl 41+ 1+ pabora/KM-5 3amura
METaJUTyprHYeCcKOn pacueTa YHeproeMKOCTH
IPOMBITITICHHOCTH
paccYUTHIBATh MOTPEOIICHNE KontponsHast
OHEPreTUYECKUX PECYPCOB N-4nk-1 + + | + | + | pabora/KM-4 Cnaua
paccMaTpUBAEMBIX TEXHOJIOTHIECKUX HKCIEPUMEHTATBHBIX
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YCTaHOBOK METaJLTypruuecKoi
MIPOMBIIIIICHHOCTH

3a1a4
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4. KOMIIETEHTHOCTHO-OPUEHTAPOBAHHBIE OIIEHOYHBIE CPEJICTBA JUISA
KOHTPOJISI OCBOEHMS PE3VJIbTATOB OBYUEHMS 11O JUCIMUIIIMHE
(TEKYIIU KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHASI ATTECTALMSA
1O JUCLMILINHE)

4.1. Tekymuii KOHTPOJIb yCIIeBA€MOCTH
7 cemecTp

Dopma peanuzaruu: [lncemennas padota
1. KM-1 Bormpocs! 1o iekinoHHbIM MaTepuanaM (KontponbsHas pabota)
2. KM-2 «Bompocsl 1o JieKIiMoHHbIM MaTepuanam» (KontponbHas padorta)
3. KM-3 Pemenue npaktudeckux 3anad (KontponbHas padota)
4. KM-4 Cpava skciepuMeHTaIbHBIX 3a1a4 (KoHTpospHas padoTa)
5. KM-5 3amura pacuera sHeproemkoctu (KonrponpHas pabora)

BaHHLHO-peﬁTHHFOBaﬂ CTPYKTYpa JUCHUIUINHBI SABJIACTCA ITPUITOKCHUCM A.

4.2 Ilpome:KyTOYHAS aTTeCTALMS 10 JUCHUIIMHE

Orzamen (Cemecmp Ne7)
WrtoroBasi oleHka Mo Kypcy BbICTaBisieTcs corjiacHo IlomokeHuto o OauibHO-pEUTHHTOBOM
cucreMe i cryneHtoB HUY «MOUW» Ha OCHOBaHMM CEMECTPOBOM M HK3aMEHALMOHHOU
COCTaBJISIONIHNX.

B nunmnoMm BeICTaBIsIETCS OICHKA 32 7 CEMCCTD.

Ipumeuyanue: ONieHOYHBIC MAaTEPUAITHI TI0 JUCIUILINHE TPUBEICHBI B (DOH/IEC OIICHOYHBIX
marepuasioB OITOII.

5. YYHEBHO-METOANYECKOE OBECIHEYEHUE JUCHUIIJINHBI

5.1 ITeyaTHbIE U IJIEKTPOHHbIE H3IAHNS

1. Bockoboiinukos, B. I'. OOuias metamutyprus : Y4eOHUK 1Ji By30B I10 HAaIIPaBJIECHUIO
"Metamnyprus" / B. I'. Bocko6oitnukos, B. A. Kynpun, A. M. SIkymies . — 5-e u3a.,nepepad.u A0m .
— M. : Meramnyprus, 1998 . — 768 c. - ISBN 5-229-01148-3 : 78.00 .;

2. KpuBangus, B. A. Teopus, KOHCTpYKIIUH U PacYEThl METAJUTYPIrHUECKUX Meuel: B 2 T. | y4eOHUK
JUISL METaJTyprudeckux TexHukymoB / B. A. KpuBanaus, 1O. I1. ®unumonos . — M. :
Merannyprus, 1978 .;

3. Cumonos 0. H., benosa C. A., CumonoB M. 0.- "Meramtypruueckie TeXHOJIOTUU",
UznatensctBo: "I[THUITY", ITepms, 2013 - (305 ¢.)

https://e.lanbook.com/book/160657;

4. Ctporonos, K. B. HccrnenoBanus 1 onTUMHU3aI1Ms BHICOKOTEMIIEPATYPHBIX PEAKTOPOB : yueOHOe
nmocoOue [ CTYZACHTOB BY30B 10 HampaByieHHuIo "Termo’HepreTuka U TeIJIOTEXHUKA'", a TAaKKe
CHELHAINCTOB B 001acTH npoMelliuieHHO! TerosHepretuku] / K. B. Ctporonos, Har. uccnen. yH-
T "MOU" (HUY"MDHN") . — Mocksa : M3a-Bo MOU, 2020 . — 128 c. - ISBN 978-5-7046-2369-4 .
http://elib.mpei.ru/elib/view.php?id=11427.

5.2 JIunieH3M0HHOE ¥ CBOOOHO pacnpocTpaHsaieMoe MPOrpaMMHOe odecrneyeHHe:
1. CHO "IIpomereit";

2. Office / Poccuiickuii makeT 0(UCHBIX IPOrpamm;

3. Windows / OniepanrionHasi cucrema cemeiictsa Linux;

4. Buneoxondepenuuu (Maitnn, Coepaxas, BK u np).
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5.3 UaTepHeT-pecypcsl, BKJAIOYas NpodeccHOHAIbHBIE 0a3bI JaHHBIX 1 HH(POPMAIIHOHHO-

CIIPpaBOYHbBIC CUCTEMBI:

1. 3BC Jlans - https://e.lanbook.com/
2. 3BC "YHuBepcuTeTcKasi 0M0JMOTEKAa OHJIAlH" -

http://biblioclub.ru/index.php?page=main_ub_red

3. Hayunas 3;1ekTpoHHas 0udamoreka - https://elibrary.ru/

4. baza nanabix BUHUTMH online - http://www.viniti.ru/

5. ba3za naHHbBIX :)KypHaJioB u3aareancrBa Elsevier - https://www.sciencedirect.com/
6. DiekTpoHHBIE pecypchl U3AaTeabcTBa Springer - https://link.springer.com/

7. ba3za nannbix Web of Science - http://webofscience.com/

8. ba3za mannbix Scopus - http://www.scopus.com

9. HanmoHanbHas 3JIEKTPOHHAs OudamoTeKa - https://rusneb.ru/

10. 9BC "KoncyasTaHnt ctygenta' - http://www.studentlibrary.ru/

11. Kypuaisl American Chemical Society - https://www.acs.org/content/acs/en.html
12. ’Kypnaa Science - https://www.sciencemag.org/

13. )Kypnauabl HayuHoro oomectBa Society of Photo-Optical Instrumentation Engineers
(SPIE) Digital Library - https://www.spiedigitallibrary.org/

14. Koaekuus :xxkypHaajos Taylor & Francis Group - https://www.tandfonline.com/
15. XKypuaasl m3nareancrBa Wiley - https://onlinelibrary.wiley.com/

16. DaexTponnas 6udsmoreka MIU (3B MIH) - http://elib.mpei.ru/login.php

17. IlopTaa oTKpHITHIX JaHHBIX Poccuiickoii denepanuu - https://data.gov.ru

18. DnexkTpoHHas oTKpbITas 6a3a naHHbIX '"Polpred.com O630p CMHU" -

https://www.polpred.com

19. Uudopmanmnonno-cnpaBoynas cucrema «Kogexc/Texakenepr» - Hitp:\\proinfosoft.ru;

http://docs.cntd.ru/

20. AHO «Poccusi — crpaHa Bo3MozkHocTei» - https://rsv.ru/education/

6. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE JUCHUIIJIMHBI

Tun nomeneHus Homep ayauropun, OcHamenne
HAUMCHOBAaHHE
Y4eOHbIe ayUTOpUH 111-106, CTeJIIaX, CTOJI MPEIOIaBaTeNsl, CTOJ
JUTS1 IPOBEJICHUS KomnbrorepHslii KOMIBIOTEPHBIHN, BEIIaIKa AJIs OJIeXK b, TyMOa,
JICKUMOHHBIX 3aHATUN U knacc 111-106 MYJIbTUMEIUNHBINA TPOEKTOP, YKA3Ka Ja3epHasi,
TEKYILETO KOHTPOJIA JIOCKa MapKepHas MepeBUKHas, KOJOHKH,
KOHJIUIIMOHEP, HAOOPHI JEMOHCTPALIUOHHOTO
000pyI0BaHUs, THCTPYMEHTHI JIJISl IPAKTHUECKUX
3aHITUN
Y4eOHble ayauTopun [11-106, CTEJIaX, CTOJI IPENoiaBaTelis, CTOJ
JUIS IPOBEICHUSA KomnbrorepHsii KOMITBIOTEPHBIN, BEIIaIKa JAJIs OJIeXK b, TyMOa,
MPaKTUYECKHUX 3aHITHH, knacc [11-106 MYJIbTUMEAUINHBIN POEKTOP, YKa3Ka Ja3epHasi,
KP u KII JIOCKa MapKepHas nepeaBUKHAsA, KOJIOHKH,
KOHJUITOHEP, HA0OPHI JEMOHCTPAIIMOHHOTO
000pyI0BaHUSI, THCTPYMEHTBI JIsl TIPAKTHIECKUX
3aHATHI
Y4eOHble ayauTopun 11-106, CTEJIaX, CTOJI IPErno/iaBaTelis, CTOJ
JUTSA TPOBEJICHUS KomnerorepHbrit KOMITHIOTEPHBIN, BEIIaIKa JIsl OJICXKAbI, TymMOa,
MIPOMEKYTOUHON knacc [11-106 MYJIbTUMEAUINHBIN MPOEKTOP, YKa3Ka Ja3epHasi,
aTTecTaluu JIOCKa MapKepHas epeABHKHAasI, KOJIOHKH,
KOHJUITOHEP, HA0OPHI JEMOHCTPAIIMOHHOTO
000pyI0BaHUSI, THCTPYMEHTBI JIsl TIPAKTHIECKUX
3aHATHI
ITomemenus s HTB-303, CTOJI KOMITBIOTEPHBIN, CTYJI, CTOJI MUCHbMEHHBIH,
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CaMOCTOSATEIILHON JlekunoHHast BEIAJIKA /TS OJICKbI, KOMITBIOTEPHASI CETh C
paboThI ayauTopuUs BBIX0JIOM B IHTEpHET, KOMITBIOTED
NepCOHAIIBHBINA, MPUHTEP, KOHAUIHOHEP
[Tomemenus ans 11-206, CTOJI IIPEI0/IaBaATENs], CTOJI KOMIIBIOTEPHBIH,
KOHCYJIbTHPOBAHHUS JlekunoHHast BEIIAJIKA JUTS OJCKAbI, TyMOa, MyJIbTUMEIUIHBIN
ayJIuToOpUs IIPOEKTOP, yKa3Ka Ja3epHasi, JOCKa MapKepHas

NepeABHIKHAA, KOJIOHKHW, KOHAUITUOHED,
HHCTPYMCHTBI JJISI MPAKTUYCCKUX 3aHATUH

TTomerenust misa
XpaHeHHus 000pyI0BaHUS
U y4eOHOIr0 MHBEHTapsI

11-107/2, Cknan
yueOHOro

nuBenTaps [11-
107/2
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IIpunoxenne A

BAJJIBHO-PEUTUHITOBAS CTPYKTYPA JIUCHOUILJIAHBI

DHepreTuKa MPOMBIIUICHHBIX MPEIIPUSITHIA

(Ha3BaHME AUCIMILIMHBI)

7 cemecTp

HepequL KOHTPOJIBHBIX MePOHpHﬂTHﬁ TEKYIIET0 KOHTPOJIA yCII€BAEMOCTH MO JUCHUIIJIMHE:

KM-1
KM-2
KM-3
KM-4
KM-5

KM-1 Bompocs! 1o niekiimonasiM Matepuainam (KorTtponsHas padota)
KM-2 «Bonpocs! o nekiuoHHsIM Matepuaiam» (Kontponsnas pabota)
KM-3 Pemenune npaktuyeckux 3anad (KonrponsHas padota)

KM-4 Cnaua sxcniepuMeHTanbHbBIX 331a4 (KonTponbHas padboTa)

KM-5 3amura pacuera sneproemroct (KoHnTponpHas padota)

Buja npoMexyToUHOI aTTecTANMU — DK3aMEH.

Nunekc KM- | KM- | KM- | KM- | KM-
Howep Pa3nen nucuumninHb KM: L 2 3 4 >
pasjena Henens 4 8 11 13 16
KM:
1 Kparkas ucropus
1.1 Baenenue +
19 TexHonornyeckas cxema MeTaTypruueckoro +
' IIPOU3BOJICTBA
2 VIcTOYHUKY SHEPTHH
2.1 OcHOBHBIE BUBI YHEPTETUUECKUX PECYPCOB +
3 DNEKTPOIHEPTHUS B METAILTYPTUU
OCHOBHBIE TEXHOJIOTHYECKHUE OCOOCHHOCTH, TTPOIECCHI
3.1 ¥ 000pyIOBaHUE MPUMEHSIOIIUE IIEKTPOIHEPTUIO HA +
IpUMepe METAJUTYPTHICCKUX arperaToB
4 CpaBHeHUE UCTOYHUKOB SHEPTUU
41 OcHOBHBIE TapaMeTPhI AJIs1 CPABHEHUS +
' SHEPTrOPECYPCOB.
5 ChIpb€ U MaTepUabl
MecTOpOXACHHS KEIe3HOU PYABI U KOKCYIOIIUXCS
yriei, TEXHOJIOTUH MOATOTOBKH JKeJIe30pYIHOTO
5.1 CBIpbsI: IpoOJIeHNEe, COPTUPOBKA, OOOTAIICHHE, +
yCcpeIHeHue, OKyckoBaHue, (haoTalus, araoMeparus,
OKOMKOBaHHE.
6 AryioMepanus 1 OKOMKOBaHHE
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OcHoBHOE 000pYyI0BaHKE U TTOTPEOIsIEMBIC PECYPCHI B

6.1 + +
npolieccax arjJioMepaluyd 1 OKOMKOBaHUS
7 Kokcoxummuueckoe mpou3BOJCTBO
71 TexHomnorus, nporueccsl 1 000pyA0BaHMS + + +
' KOKCOXMMHYECKOTO TPOU3BOJICTBA
8 JloMeHHOe POU3BOJCTBO
8.1 TexHomorus, npoueccsl 1 000pyA0BaHHE JOMEHHOIO + + +
' IIPOU3BOJICTBA
9 [TpousBoxcTBO cTamU
91 TexHomorus, mporeccsl 1 000pyAOBaHUE + + +
' CTaJICIJIAaBUJIbHBIX MPOLIECCOB
10 JloBo/IKa M pa3JIMBKa CTaIH
101 OcHoBHOE 000py/IOBaHNE BHENICYHON 00paOOTKH H + +
' Pa3JIMBKH CTaIU
11 Harpes metamia
111 HarpeBarenbHble e4n MpOKaTHOTO POU3BOJCTBA U + +
' UCTOYHUKHU SHEPTUU
12 O6paboTka MeTay1a AaBIeHUEM
121 TexHomorust 1 000pyZ0BaHUE OCHOBHBIX IPOLIECCOB + +
' 00paboTKH JaBJICHUEM
13 DHEProeMKOCTh
Mertoauka onpeneneHus NOIHON SHEProeMKOCTH Ha
13.1 | mpumepe MPOU3BOACTBA TPYOBI U3 TOPTIEKATAHHOTO +
MeTasia
14 AJbTepHaTUBHbIE TEXHOJIOTMH ITPOU3BOJICTBA MeTallIa
[TpuMepbl BHEZIOMEHHOTO BOCCTAHOBIICHUS JKEe3a,
14.1 | craneniaBUIbHBIE arperaTbl HEMPEPHIBHOTO ACUCTBUS +
U JINTEHHO-TTPOKATHBIE KOMILIIEKCHI
15 [IBeTHas MeTamtyprus
151 OCHOBHBIE TEXHOJIOTHYECKHUE OTIEPAINN TIPU N
' IPOM3BOJICTBE MEH
16 TepmooOpaboTka MeTaLIOB
161 OCHOBHBIE TEXHOJIOTHYECKHUE OTIEPAIIHH TIPU 4
' POM3BOJICTBE HUKEJISI U QJIFOMUHUS
Bec KM, %: | 20 20 | 20 20 | 20
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